Searching PAJ 



1/2 ^— 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-29931 0 

(43)Ddte of publication of application : 24.10.2000 



(51)[nt.CL HOIL 2 1/3065 

HOtL 29/84 


(21)Application number: 11-353393 (71)Applicant 


: DENSO CORP 


(22)Date of filing : 1 3.1 2.1 999 (72)Inventor : 


OOHARA ATSUSHI 




YOSHIHARA SHINJI 




KANO KAZUHIKO 




OYA NOBUYUKI 


(30)Priority 

Priority number : 1 1034671 Priority date : 12.02.1999 


Priority country : JP 



(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiency form a trench 
which has high aspect ratio, using a relatively simple 
means. 

SOLUTION: An initial trench 4 is formed by etching an Si 
substrate 1 through reactive ion etching by using an 
oxide film mask 2 as a mask. Then, after a protective 
oxide film 11 is formed on the inner wall of the trench 4, 
the film 1 1 formed on the bottom of the trench 4 is 
etched by reaptive ion etching together with the 
substrate 1 which forms the bottom of the trench 4. The 
steps of forming the protective oxide film 1 1 and of 
etching the bottom of the trench 4 are repeated, until 
the depth of the trench 4 becomes a prescribed value. 
These steps are performed in the same chamber to 
perform plasma treatment, by switching the gas species 
introduced into the chamber. 
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[ 0 0 6 7] ^I^, S7 ( a > - < e ) li. 1 ( b ) 

[0066] (@7 ( f ) i^-T^TXH] ^-Xcc, @ i 
(c > ic^t/jfcXfitraait^i/r, h u>*4er;'rtl*tc 

M^ClJ2<Di)^BSil/rcC'SeffcJli3 2=S:f&.'S-r-5. C<D 

@{b^3 2{^:^a(c(ti^i (d) (c^rx@^@«£a>-^ 

[0 06 9] [@7 (ff) JCTR-rxS] C<^)«l. @7 
(a ) --(e) i<:mi./fcXfliHl|i<^:. h * 
'J -?-|i^6£X^$:V-Sf^^?^l^SDi&l/ 
rtf^^o cn6©X^tcj:0, h uz^^^M^JySjJ^i'^- 
*rBtffcj»3 2 > ^js^tcfisr ^ 

u>^fia®r-t4. S2<^.aJgi<..ccc'gi(fcS3 2<;D± 
WJ ^ --SS 1 >!»siftmu . 2 @<:F>i5SStr'is*5nfctt 

^>^^x^*^c^*$n'cos-7r^. "t-<^>Tt^BE(fcS 

>^x,.*>i^305ii4«)6n*o 

[0 07 0] c©hu>^xtf ^^^i^-tciai/, igfc, ^ 

50 *TSlXr*>5rK:^^iH43!)S||c.(SBe«r-S©i5^^ 
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^ T ;ii 7 * > rJ^;^ ^ih * -7 C O 5 ^ 0 
[007 1 ] CtXi^l^O. ^^f^X-lt. m^<C'^l^ 

3 1 or'i^ri2-5ct6cj:f) h [->^m^is^^^(o^ y ^ 

[007 2] mi ih) IC^^X.^] <-OX. C<DJi 
h u > 9^ y * > yxili i< •J -?-|i^.^Xfi«:^^ 

utcm. ^ u>^4(^>f^ii«cB2<^)fSgiido*cc'Kfk 

[0 07 3] - [07 ( ! > wr^irxiil^t-tr. mi 
> ^ X :? * > ^'-mec 2 SC-i^JgX'Si^nfctTLfcJ i «f 
[0074] C(3C4%, hu>*?i$<^rrotr, S7 

(?)-(») fi:^l.AiXli«:^.Oigl/^T^C<»:fCJ: 

[0 07 5] '^^d, ^^^Jir-E^. hU>?^Ji-;»*> 
i^XH^ii^ 'J 7-a^BEX^^CC55^fi^3[>:^7X^:mt>r 

*i * > i^X{i^o[>*>cC'*^x ^ ^ > 2 2 a tcfijAr i< 
U-7-iifB.'S^0C-;?/X^W'>2 2a' ?:^>L. XfiSCC 

ummi&^^y iM^&m^^v^. m\ ( c > <ox 

^*<:M'r h U>^4<OF*!M®fl>Srr.to3&^B^i«:^ftt 

o c*<»^3^>^ ccjr-x^ii. SI <cj) t^Ajt^r^-i/^x^ 

[0076] * fc, _fcJE|^ 1 ^^i3-Cli. h U > *(7> 

mtLxmm cs i nx) e^!&bxi>wi^T^m 



C9) 4^20 00-2993 10 
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m^hmtB^mi^xi>^.(.^o co>^,'>t^m^. mi 

(c). (d) . *>^>C^kJ:S7 { f > . < Ii ) ocr'X^t"' 

{m2<r>m^) thx^im^ii^^irhct-^'^xii 
iK^xi^i>^h^^i?^^mrhm^icu. mit^ia 

mzi.iJ^^{^-^7.i?ifim9^LXOit':?^\ WM:f^X^ 

! <d) , h^i.^\mi < ?> . (8 ) 
^^^^#<0^iiEffc«:^f ^> C i . i^.lt^<h9^*XS 

[0 07 7] ^^tC, ^3|^*fe^J?R-C^l/fti[37 (f) 

[0076] 56u:, ±ia^3^^^.@it:'li. hu>^ 

tc. i£2«^ii.r<D|glbJa«.'SXIi«:^T^J:^eci, 
XK^^ifi. KU>*x-^l^i^X^<t?}^U^-K^.^ 
^CvJ^lHlKli. l^2«li^i:Uri^fi3tr^>^ffcS (;^»* 
C^4*^ftB> h u > *x * > i^^Xii^cc > 

[0079] Sfc. H->^xr *>i^X^; 

U>^]6^tc5ili^ix ? > F ad%l^-3'-53rc:i!0, 
40 tcf^ot:, mi#n->^x t?^>^^X^T:'a>-c 

^r^Mf ^> C i -CIS < V o 'C ^ X ^ > i^<^^(6T«: 
lF2i^e«:^.'iST'5IS«>Blft:/*7X^ (^^>t. 

-7 c hu>^ffilix-.'^>i;^$n^-r< fie- 
X. hU>*;05jspx W*(C-^n, K<kK^^.<S«:(Eii^& 

.50 u:i:^r. J:Dfflia<o^3&^^ccja^. 
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[02] @l*£^i^Hx>?®.^li=6tTi^^^^ + >,K 

[05] XPS^*fT*cc^:orS !gf6^M3!^H 
[06] XPS^*(T^CCJ:->-Cia5«C^n'$'S iSfiS^® 



(10) 4*^2000-29 93 1 0 
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[07] i^m^(C'm3^^mm(ciiki^ms^mm<ov 
I- > ^^&.50:s ^ lax' 

[08] -^m^(D^3^W^icmu^^'f- ¥ >^'<(D^ 
[09 ] St3SE^a3U:j: h U>*t^fi£«:?iVofc*S^ 



[01 1 



[02] 



(01 



(e) 




-A 




-11 
10 




3 sXv^VdTffXO^X? 



.24a 


^22. 


-24b 










[09] 




40 m 
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(11) 



«P2 000-2993 1 0 



[@3] [@4] [@7] 




BINDIMfi ENERGY, eV 



me] 




1090 iOe B» 7Q0 6K> «Q9 460 ^ 200 100 0 
9lliDlllQ ENPIQY. eV 
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(12) 



«ra200 0-2993 I 0 



rF^D iiWT-nj!stt3awiwii 




7a> h-^'-i^oc'i^at 

'C72)^# flB6^ —it F ^-i.(l&^> 4hSU? /WE RA07 QM4 CA25 CW73 

S:aii^/^ffiBS«W 1 TB 1 tt3^^ DM1 EA02 EA08 EA07 EA18 

tt^> V -PI 5F004 M16 BM?4 DM30 DMJl D«?4 

C72j^^ ±9^: m± 0M6 DM8 D^26 DB03 

«»im.^rfJBg«iHriTai#ilfe HG^;^ CA12 EA13 EA28 FA08 
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